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(57) [Abstract] 

[Problem] Furthermore it is bright without causing di^lay fault 
in liquid crystal display element whichhas input function, with 
pen or other pressure, it is a high contrast, fijrthermore 
beingligfit, it designates that it offers touch panel-equipped liquid 
crystal display element which is thin as theobjective. 

[Means of Solution] Touch panel 7 of resistor film system, stic 
king to display plane of liquid crystal display panel 14, we 
arearranged, liquid crystal layer 1 1 which is enclosed with 
display surface side substrate 8 and back side substrate 9 ofthe 
liquid crystal panel becomes dispersing keeping liquid crystal 
material 12 in solid material 13. Because there is not a gap with 
touch panel and liquid crystal display panel, light reflections be 
decreased, to become high contrast brightly, at same timethe 
liquid crystal material liquid crystal layer 1 1 which it disperses 
keeps in solid material to be hard,because it becomes something 
which it is difficult to become deformed,pressure joining to liquid 
crystal panel even if, stopped being causing faultto indication 
without panel bending. 
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1 1 ftHS^/ )l b$v <*;u£BtaTEB L [Claim 1] Repeating liquid crystal display panel and touch panel, 
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being a touch panel-equipped liquid crystal display element 
which it arranges,sticking aforementioned touch panel to 
display surface of aforerrentionedliqirid crystal display panel, as 
it arranges, liquid crystal material it designates that liquid crystal 
layer which itdisperses keeps in solid material is used as feature 
as liquid crystal layer insidethe aforementioned liquid crystal 
panel, touch panel-equipped liquid crystal display element . 

[Claim 2] Touch panel-equipped liquid crystal display element 
which is stated in Claim 1 which designates that back side 
substratethe side which touches with liquid crystal display panel 
of touch panel is plastic filmasfeature. 

[Claim 3] Repeating liquid crystal display panel and touch panel, 
being a touch panel-equipped liquid crystal display element 
which it arranges, asit consists substrate of common one layer 
with display surface side substrate of theaforementioned liquid 
crystal display panel and fixed substrate of aforementioned 
touch panel, theliquid crystal material it designates that liquid 
crystal layer which it disperses keeps in thesolid material is used 
as feature as liquid crystal layer inside aforementioned liquid 
crystal panel,the touch panel-equipped liquid crystal display 
element . 

[Claim4] Touch panel-equipped liquid crystal display element 
which is stated in Claim 1 to 3 any which designates that solid 
materialis polymer resin as feature. 

[Claim 5] Touch panel-equipped liquid crystal display element 
which is stated in Claims 1 through 4 any which (designates that 
reflective films provided in inside surface or outside surface of 
back side substrate of liquid crystal display panel as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, it rega 
rds liquid crystal display element which is used for electronic 
equipment or other display,the furthermore details regard liquid 
crystal display element which has input function dueto touch 
panel of resistor film system 

[0002] 

[Prior Art] At below, repeating touch panel on liquid crystal dis 
play panel, arranging, while refeiringto Figure 3 which shows 
cross section concerning conventional liquid crystal display 
element which becomes,you explain. 

[0003] As for 7 as for touch panel and 14 liquid crystal display 
panel has beenshown in liquid crystal display element which is 
shown in Figure 3. 
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[0004] This touch panel 7 in order transparent conductive film 
4 and 5 which consists of ITO etc each thetransparent flexible 
substrate 1 and fixed substrate 2 which were formed, for 
transparent conductive film to oppose, hasbecome constitution 
which glues by adhesive layer 6 , in addition thespacer 3 is 
formed to fixed substrate 2 side. Furthermore , we mention 
later concerning function ofthis spacer 3. usually, it can use to 
flexible substrate PET (polyethylene terephthalate) or other 
flexibility plastic film, glass or other hardsubstrate can use to 
fixed substrate . On one hand, display surface side substrate 8 
and back side substrate 9 through adhesive layer 10, it pastes 
theliquid crystal display panel 14 and, be brougjit together, it has 
become constitution wherethe liquid crystal material 16 is 
enclosed into space which seal is done. And, these liquid crystal 
display panel 14 and touch panel 7, providing interval 17, are 
connected bythe two-sided tape 18 etc. 

[0005] As description above as for touch panel-equipped liquid c 
rystal display element of resistor film system, As shown in 
Figure 4, when it is pushed with pen etc, transparent 
conductive filmcontacting due to fact that flexible substrate 1 
becomes deformed, continuityit does, it has become mechanism 
which detects position in theelectrical, portion which is pushed 
this time, with existence of the spacer 3, by pen etc only 
putting, transparent conductive filmcontacting, in orderthe 
continuity to do, it is possible. 

[0006] Here, pen or other pressure joining to display surface si 
de substrate 8 of liquid crystal display panel, when display 
surface substratebends, oriented stated of liquid crystal changing, 
because light and dark variation and thecolor uneveness or other 
display fault are caused, glass or other it is hard, fixed substrate 2 
of touch panel itmakes substrate which it is difficult to become 
deformed, furthenrorebetween 2 panel as description above 
providing interval 17, it hasmade constitution where pen or 
other pressure does not fell on display surface substrate 8. 

[0007] 

[Problems to be Solved by the Invention] But, according to co 
nventional constitution which wasinscribed, because small air 
layer of index of refraction exists in between( spacing 1 7) of 
liquid crystal display panel and touch panel, reflection of ligjit 
with interface ofthe interface and air and fixed substrate of 
display plane substrate and airbecomes large, being dark as 
result, problem that occurs the contrast is low, is inferior to 
visual recognitioa 

[0008] Then you consider this invention, to conventional defi 
ciency which wasinscribed, furthermore it is bright without 
causing display fault with pen or other pressure, it is a high 
contrast, furthermore being light, you designatethat it offers 
touch panel-equipped liquid crystal display element which is thin 
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as object. 
[0009] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, touch panel-equipped liquid crystal display 
element of this invention,sticking touch panel to display plane 
of liquid crystal display panel, as it arranges, theliqirid crystal 
material has become constitution which uses liquid crystal layer 
which itdisperses keeps in solid material as liquid crystal layer 
inside liquid crystal panel. According to this constitution, 
liquid crystal material liquid crystal layer which it disperseskeeps 
in solid material to be hard, because it is difficult to deform, 
pressure joining to liquid crystal panel even if, fault is not caused 
vindication without panel bending. At time of above- 
mentioned constituting, to be desirable to usethe plastic film for 
back side substrate of touch panel, in this case, beingthin, 
because it becomes light touch panel-equipped liquid crystal 
display element, it is desirable. 

[0010] In addition touch panel-equipped liquid crystal display el 
ement of this invention, as it consists substrate of thecommon 
one layer with display surface side substrate of liquid crystal 
display panel and fixed substrate of touch panel,the liquid crystal 
material has become constitution which uses liquid crystal layer 
which itdisperses keeps in solid material as liquid crystal layer 
inside liquid crystal panel. According to this constitution, 
substrate decreasing one layer,furthermore optical 
transnittance can be made high. 

[0011] 

[Enixxliment of Invention] While referring to drawing, concer 
ning touch panel-equipped liquid crystal display element in 
embodiment of thebelow this invention you explain 

[0012] (Enixxliment 1) Figure 1 in this invention enixxliment 
1 , it is something which shows cross section of thetouch panel- 
equipped liquid crystal display element. 

[0013] Touch panel-equipped liquid crystal display element in t 
his embodiment, in same way as conventional ones, 
basicrepeating touch panel on liquid crystal display panel, has 
become structure which itarranges, as for 7 as for touch panel 
and 14 has shownthe liquid crystal display panel in Figure 1. 

[0014] This touch panel 7 in order transparent conductive film 
4 and 5 which consists of ITO etc each thetransparent flexible 
substrate 1 and fixed substrate 2 which were formed, for 
transparent conductive film to oppose, hasbecome constitution 
which glues by adhesive layer 6 , in addition thespacer 3 is 
formed to fixed substrate 2 side, glass substrate and acrylic and 
polycarbonate or other resin substrate use for fixed substrate to 
flexible substrate ^raking use of for example PET 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.5 



JP* 99065764 Machine Translation - FirstPass 



[0015] -**a»*/<*/M 4ii, m7F®m&fa8t 



[0016] ftfe, foikttntm^mmzftnmtm 
f&tLxit, Miami \zifiLtz*o\zmKtt#tp\zm&# 
m<&&ffittjiox ftmLTi^vimv. ztzitmftvm* 
\z&&mw&mmz^KtfoxftnLx^z#mx&h\£ 

a->*fflHI, £«LxvXhtt£L UV«Efl:tt«B*a>»# 
*> 0 



[00 1 7] ^^cfe^^^SlSgcD^SIlcfcltS^^^/N 0 ^ 
M**BM***fcJ:*itf. $Aff1 1 t LT, SAtm 

1 l4<ffl<*»Llc<t^«fcft4a)1?, fc£*SEA/**^ 

>U 7 £ $A9;f/ ji, 1 4 (DS^iBlcffi* L TSBfiLT t S 

ta>h7X K7)igL^**f7 5Ci:4<-e$4o 



[0018] ±EO)Bii=*r«-cii, »Aa*/<* 

titf&ABi 1 *©t©4<4*ftyo)a8£*LTi**fc*>, 
/bA»J:3ftW!lltt»*tffl^*Ci*-e*4. *©ii£li 
4<T?^S 0 



[0 0 19] (3gifi©ff*fg2) B2I*. *%9l£lE©»ffi2 

*©*&<&> 

[0 0 2 0] *£&©MBi::&(t&* ?*/<*JH***AB 

*B*t, ?^a B aIglC;^«|4^gf*^*fC^fi»Lfct 



(polyethylene terephthalate) or other plastic film 

[0015] On one hand, display surface side substrate 8 and back si 
de substrate 9 through adhesive layer 10, it pastes andthe liquid 
crystal display panel 14, is brought together, dispersing keeping 
liquid crystal material 12 in thesolid material 13, liquid crystal 
layer 1 1 which becomes is enclosed inside space which the seal is 
done. And, these liquid crystal display panel 14 and touch panel 
7 are arranged, touch panel 7 of resistor filmsystem,sticking to 
display surface of liquid crystal display panel 14. Furthermore , 
sticking touch panel to liquid crystal display panel display 
surface, it arranges,the method of pasting adjusting with for 
example adhesive and, method etc which is locked with means 
which caulks 2 panelcan be applied 

[0016] Furtherrnore, as shown in for example Figure 1 liquid cr 
ystal material as constitution whichit disperses keeps in solid 
material, liquid crystal material becoming liquid crystal drop in 
thesolid material, state which is been dispersed and, Or liquid 
crystal material being connected to continuous in solid material, 
if it shouldhave been a state which is been dispersed In addition 
for example acrylic resin , silicone resin and various resist 
material , the UV hardening resin or other polymer resin and/or 
silica or other inorganic material can be used as solid material. 

[0017] Like above in touch panel-equipped liquid crystal display 
element in this embodiment we depend, liquid crystal layer 1 1 
doing, liquid crystal material those which it disperses keeps in 
solid material are used for thesake of, Because it becomes 
something which liquid crystal layer 1 1 is difficult to 
becomedeformed hard, even when pressure arranging, j oining to 
liquid crystal panel,sticking touch panel 7 to display plane of 
liquid crystal display panel 14 without panelbending, there are 
not times when it causes fault to indication^ result they are 
possible to do indication where contrastis higji in comparison 
with past being bright. 

[0018] Furthermore, with example which is shown in above-me 
ntionedFigure 1 , glass substrate or otter hard material is used to 
substrate of touch panel 7 whichsticks to display plane of liquid 
crystal display panel 14, but according to this embodiment 
becausethe liquid crystal layer 1 1 itself has had considerable 
strength, there is not a necessitywhich uses always hard material, 
it is possible also to use flexible substratelike plastic film In 
that case, a thin lighter touch panel-equipped liquid crystal 
display element it can be formed. 

[0019] (Embodiment 2) Figure 2 in this invention embodiment 
2, it is something which shows cross section of thetouch panel- 
equipped liquid crystal display element. 

[0020] Also touch panel-equipped liquid crystal display element 
in this embodiment, liquid crystal material has used those which 
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itdisperses keeps in solid material for liquid crystal layer, in 
basic it is sinilarto touch panel-equipped liquid crystal display 
element in embodiment 1 which was inscribed, but with display 
surface side substrate ofthe liquid crystal display panel 14 in 
Figure 1 and fixed substrate of touch panel 7 point which 
isformed with substrate 1 5 of common one layer differs. 

[0021] Here, glass substrate and acrylic, polycarbonate or oth 
er resin substrate or PET or other plastic film can be used tothe 
substrate 1 5 which combines with display surface side substrate 
of liquid crystal display panel and fixed substrate ofthe touch 
panel. 

[0022] According to this embodiment, substrate decreasing one 
layer, furthermoreby conparison with touch panel-equipped 
liquid crystal display element because it becomes high in optical 
tranarittance the embodiment 1 , it becomes brightly easy to 
see touch panel-equipped liquid crystal display element. In 
addition, there is also a benefit that it is lighter, is tobe thin 
thing becomes, furthermore necessary member may belittle, also 
production step can simplify. 

[0023] With embodiment you explained concerning touch pane 
1-equipped liquid crystal display element of or morethis 
invention, but this invention, adding kind of application which 
is shown ondescription below is possible. 

[0024] First, even when being a liquid crystal display equipment 
of reflective type which has reflective layer, beinga liquid 
crystal display element of transmission type which has 
backlight you are not concerned, thetouch panel-equipped liquid 
crystal display element of this invention, but from point where 
touch panel-equipped liquid crystal display element is used by 
theportable device mainly, can seek electric power 
conservation, one where backlight is liquid crystal display 
elementof unnecessary reflective type is suitable. Furthermore , 
when making liquid crystal display element of reflective type, 
providingthe film which consists of aluminum etc in inside 
surface or outside surface of back side substrate,when it makes 
reflective film, because you can measure more light weight , 
thinning, it isdesirable. 

[0025] It can make touch panel-equipped liquid crystal display e 
lement of color display next, being a monochromatic display 
even when,being a color display you are not concerned touch 
panel-equipped liquid crystal display element of this invention, 
but byincluding dichroic pigment in liquid crystal layer. 
Furthermore liquid crystal layer of miltiple being accumulated 
inside liquid crystal display panel,it becomes, it can actualize 
touch panel-equipped liquid crystal display element where full 
color display is possible atthe same time each by including 
dichroic pigment of color which differsin each liquid crystal 
layer. 
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[0026] In addition, if on back side substrate of liquid crystal dis 
play panel, it has drive circuit part whichdrives liquid crystal 
display panel and touch panel, when mounting in electronic 
equipment etc, thecircuit component and metallization step can 
be made unnecessary. At time of above-mentioned constituting, 
it provides polycrystalline semiconductor filmwhich consists of 
silicon etc on back side substrate of liquid crystal display panel, 
very it canmake thin light touch panel-equipped liquid crystal 
display element by having drive circuit part which designates 
thepolycrystalline semiconductor film as semiconductor region 



[0 0 2 7] 

l -ciears 4: t ti=. *A/<*jn*ii=*r«*AHi: lt 

h 7^ KDKl*t,<D±:U j&»oa±fl>J:?ftH<*»LI=< 

twig c b ft i * * v ju* * s asjmi? sssir « t 



[0 0 2 8] *9^/^JU0)5iBil4lfi*^7^^ 
ift A3**? t r « C t tfT- 6 £ . 
[0 0 2 9] *AS*/<*JUD&FffiflUME£*9? 

T-fey . fro»<«i*$r 9?/<*JH4*ttA«*ft?J:-r* 
<&■&<> 



[■BoftWttiiin] 

[B 2 ] *ftHO£ft®i!»a 2 l= felt* * 

®b 



[0027] 

[Effects of the Invention] like above touch panel-equipped liqu 
id crystal display element of this invention, sticking touch panel 
to display plane ofthe liquid crystal display panel, as it arranges, 
liquid crystal material is something which uses liquid crystal 
layerwhich it disperses keeps in solid material as liquid crystal 
layer which it possessesinside liquid crystal panel. As for 
constitution above, you lose g^p of liquid crystal display panel 
and thetouch panel and decreasing reflection of light due to 
especially, you dothe contrast is high brightly, it is something 
which actualizes touch panel-equipped liquid crystal display 
elementwhere display unevenness etc due to pen or other 
pressure at sarre time like aboveby using liquid crystal layer 
which it is difficult to become deformed hard, doesnot happen 

[0028] Furthermore, it can make thin ligfrt touch panel-equipp 
ed liquid crystal display element by designating theback side 
substrate of touch panel as plastic film 

[0029] In addition, furthermore optical transnittance rises with 
di$)lay surface side substrate of liquid crystal display paneland 
fixed substrate of touch panel by consisting substrate of 
commonone layer, to be brighter it is a high contrast, it is 
something which at sametime is made thin light touch panel- 
equipped liquid crystal display elerrenl. This way this invention 
is something where industrial value is large. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Cross section of touch panel-equipped liquid crystal d 
isplay element in errixxliment 1 of this invention 

[Figure 2] Gross section of touch panel-equipped liquid crystal d 
isplay element in errixxliment 2 of this invention 

[Figure 3] Model cross section which shows conventional touch 
panel-equipped liquid crystal display element. 

[Figure 4] Cross section of touch panel-equipped liquid crystal d 
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isplay element in order to explain operating principle. 
[Explanation of Reference Signs in Drawings] 

1 flexible substrate 

2 fixed substrate 

3 spacer 

4,5 transparent conductive film 

6 adhesive layer 

7 touch panel 

8 display surface side substrate 

9 back surface side substrate 

10 adhesive layer 

11 liquid crystal layer 

12 liquid crystal material (liquid crystal drop) 

13 solid material 

14 liquid crystal display panel 

1 5 . substrate which combines with display surface side substrat 
eof liquid crystal display panel and fixed substrate ofthe touch 
panel. 

16 liquid crystal material 

17 interval (air layer) 

18 two-sided tape 
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[Figure 1] 
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[Figure 2] 




ISTAs CbnvertedKokai(tm), Version 1 .2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



